Major depressive disorder (MDD) is projected to become the second most common cause of disability by 2020 calling for a better understanding its antecedents across the lifespan and in diverse socio-cultural settings. In this paper we describe the risk factors of MDD among older people (50 years +) living in HIV-endemic central and southwestern Uganda. A cross-sectional study was undertaken among 471 respondents (50 years +) participating in the Wellbeing of Older People's Study cohort of the MRC/UVRI Uganda research Unit on AIDS in Uganda. Participants were from five strata: HIV negative, HIV positive on ART, HIV positive not on ART, having an adult child on ART, and having an adult child who died of HIV. Overall MDD prevalence was 9.2% (95% CI 6.7-12.2%) with a prevalence among males of 7.4% (95% CI 4.0-12.3%) and females of 10.3% (95% CI 7.0-14.3%). Factors significantly associated with MDD included: declining socio-economic status, increasing disability scores, decreasing mean grip strength, reported back pain, and not having hypertension. Marginally associated with MDD was being HIV infected and not on ART.
Background
Major depressive disorder (MDD) is projected to become the second most common cause of disability by 2020 calling for a better understanding its antecedents across the lifespan and in diverse socio-cultural settings (Ustün, Ayuso-Mateos, Chatterji, Mathers, & Murray, 2004) . In this paper we describe the risk factors of MDD among older people (50 years +) living in HIVendemic central and southwestern Uganda. Based on the stress-vulnerability model for depression (Monroe & Simon, 1991) , we developed a conceptual framework ( Figure 1) where we hypothesized that the stress factors of having medical complications of aging (Bosworth, Bartash, Olsen, & Steffens, 2003; Hamer, Malan, Harvey, & Malan, 2011) , being HIV infected (Llorente & Malphurs, 2006; Nakasujja, 2009 ) and HIV affected (having lost an adult child to HIV or having an adult child sick with HIV) (United Nations, 2002) , acting on the vulnerability factors of disability (Clausen et al., 2005) , poor social networks (Singh & Misra, 2009) , and poor hand grip strength (Fukumori et al., 2015; Lee, Herbert, & Lachman, 2011) in a poor socio-economic context (Gureje, Kola, & Afolabi, 2007) were associated with MDD.
We tested this hypothesis among older people participating in the Wellbeing of Older People's Study cohort of the MRC/UVRI Uganda Research Unit on AIDS (MRC/ UVRI) in Uganda.
Methods
Enrolled into this study was a sample of 471 older persons (50 years+) divided into five nearly equal strata: (i) with an adult child who had died of AIDS; (ii) with an adult child who was living with HIV and on ART; (iii) had no child with HIV/AIDS and were not infected with HIV themselves (comparison group); (iv) HIV infected and on ART for at least one year (initiation of ART was in accordance with 2011 Uganda MOH ART guidelines; Uganda MOH, 2011); and (v) HIV infected but not yet on ART. The composition and characteristics of this group are described elsewhere (Mugisha et al., 2013; Scholten et al., 2011) .
Variables collected
(1) Socio-demographic factors including a socio-economic status (SES) index that was constructed from ownership of 27 household assets using principle component analysis, (2) Psychosocial factors: (i) WHO Disability scale (WHODAS scores) (Scholten et al., 2011; WHO, 2014) ; (ii) Social Network Index (SNI) (Scholten et al., 2011) ; and (3) Medical and psychiatric disorder: Self report on the following medical conditions: (i) stiffness in the joints in the morning, (ii) back pain during the last month, (iii) whether had a known diabetic mellitus disorder, and (iv) whether had blurred vision. Respondents were also assessed for the following: (v) hypertension, defined as systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg, based on the average of three readings, or currently taking medication for hypertension, (vi) hand grip strength was assessed using a Smedley's hand dynamometer, and (vii) presence of MDD assessed using the MDD module of the M.I.N.I. neuropsychiatric interview (MINI Plus) which is a DSM IV-based structured interview (Sheehan et al., 1998) .
Statistical analysis
We estimated odds ratios (OR) and 95% confidence intervals (CI) for associations with MDD using logistic regression. Age and sex were included in all models as a priori confounders. Potential determinants of MDD were examined using the conceptual framework ( Figure  1 ) with three levels: socio-demographic factors, psychosocial factors, and medical and psychiatric factors. The association with grip strength was also adjusted for BMI, as an a priori confounder.
Ethical issues
The study sought and obtained science and ethical clearance from the Uganda Virus Research Institute's Science and Ethical Committee and the Uganda National Council for Science and Technology. Informed consent was sought from study participants.
Results
Only data from 468 (99.4%) respondents were used in this analysis (data from three respondents had incomplete MDD assessments, hence was not used). Characteristics of study respondents are shown in Table 1 .
Prevalence of MDD
The prevalence of MDD in this study was 9.2% (95% CI 6.7-12.2%). The prevalence among males was 7.4% (95% CI 4.0-12.3%) and among females 10.3% (95% CI 7.0-14.3%).
Association between MDD and sociodemographic factors
After adjusting for age and sex, only SES index was significantly associated with MDD (Table 1) .
Association between MDD and psychosocial and medical factors
After adjusting for age and sex, the only psychosocial factor significantly associated with MDD was WHODAS scores (Table 2 ). There was some evidence of an association with the study group; the highest prevalence of MDD was among those who were HIV positive not yet eligible for ART (20%).
The medical factors significantly associated with MDD were grip strength and reported back pain. There was an inverse association with hypertension, with MDD prevalence among participants diagnosed with hypertension being significantly lower than that among those without hypertension.
Discussion
The prevalence of MDD in this study was 9.6%, a rate slightly higher than that of 7% that was reported among older people in two community studies in Nigeria and Botswana (Clausen et al., 2005; Gureje, Uwakwe, Oladeji, Makanjuola, & Esan, 2010) . These high rates of MDD among older people living in sub-Saharan Africa call for the integration of mental health care in older people's health care programs in sub-Saharan Africa. In this study, declining SES was significantly associated with increasing odds for MDD. In Nigeria, indices of socio-economic disadvantage (being widowed, separated or divorced) were found to be associated with MDD (Gureje et al., 2007) . These findings point to the need to consider the socio-economically disadvantaged older people in sub-Saharan Africa as a risk group for MDD.
On psychosocial factors associated with MDD, only worsening disability scores were associated with increased odds of MDD. Studies undertaken elsewhere both in sub-Saharan Africa and in the West have shown a similar trend (Clausen et al., 2005; Prince, Harwood, Thomas, & Mann, 1998) . Since disability among older people has been associated with various medical and psychiatric problems, including MDD in this study, disability assessment should be incorporated in the routine clinical assessment of older people accessing care in sub-Saharan African settings. Study group was marginally associated with MDD with those who were HIV positive but not yet eligible for ART having the highest prevalence of MDD. This result suggests that HIV infection in older persons may be a risk factor for MDD as has been reported elsewhere (Llorente & Malphurs, 2006; Nakasujja, 2009 ). Care programs for older people in sub-Saharan Africa should consider persons living with HIV as a risk group for MDD.
In this study, back pain was positively associated with MDD, a finding that has been observed by other researchers both in sub-Saharan Africa and in the West (Gureje et al., 2010; Rudy, Weiner, Lieber, Slaboda, & Boston, 2007) . Orthopedic services for older people in sub-Saharan Africa should screen for MDD as a possible comorbidity. In this study decreasing mean grip strength was associated with increasing odds of having MDD, a trend which was observed on both hands. A similar trend has been reported by researchers elsewhere (Fukumori et al., 2015; Lee et al., 2011) . Grip strength apart from being found to be associated with MDD in this study has previously been shown to be a good indicator of both frailty and mortality (Adedoyin et al., 2009; Guerra & Amaral, 2009) , these associations and the fact that it is an easy variable to assess makes it a good candidate for inclusion in a screening package for psychological and medical problems of older people in the sub-Saharan African setting. In this study hypertension was inversely associated with MDD with those with hypertension having lower rates of MDD compared with those reporting no hypertension. In the literature, there has been conflicting reports on the association between blood pressure and depression, with Scalco, Scalco, Azul, and Lotufo Neto (2005) in a systematic review reporting evidence for a positive association between depression with both hypertension and hypotension.
To obtain a more complete understanding of the relationship between blood pressure and MDD in the sub-Saharan Africa setting, there is need for more studies including investigating the relationship between MDD on one hand and hypotension and antihypertensive medication on the other. Limitations, these include that, this study was not specifically powered to investigate the risk factors of MDD hence some of the marginal associations could have been due to insufficient study power. Secondly, because the absolute numbers with MDD were small, we could not adequately adjust for multiple confounders. Thirdly, 148 (29%) of the initial cohort sample had been lost by the time of this second round of data collection (Mugisha et al., 2013) , this could potentially have introduced bias into the study.
Conclusion
There is a considerable burden of MDD among older people living in the HIV-endemic setting of central and southwestern Uganda. In agreement with the hypothesized conceptual framework, the stress factors of medical complications of aging and being HIV positive and not on ART, the vulnerability factor of disability and the contextual factor of poor SES were found to be associated with MDD in this study.
Recommendations
There is a need to include mental health care in medical care programs of older people living in sub-Saharan Africa regardless of HIV status. Secondly, care programs for older people should screen those who are HIV positive for mental health problems including MDD.
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